S-100 and NOAA’s
Precision Navigation
Services

Julia Powell
Deputy Division Chief, Coast Survey Development Lab
IHO S-100 Working Group Chair
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S-100 — the IHO building blocks

* Provides the data framework for the development of the next generation Electronic Navigational
Charting products, as well as other digital products required by the hydrographic, maritime and
GIS communities
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Who is developing S-100 product specifications

ENC
Bathymetry
Water
Levels
Surface
Currents
MPAs
UKC

}

S-421 -
Route
Exchange
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What does S-100 mean for the Maritime Community?

* Leads to a global consistency of products

e Specifies encoding formats based on product type

— 1SO 8211
* S-101 ENCs

— HDEF5
e S-102 Bathymetry
e S-111 Surface Currents
* S-104 Water Level Information
* S-412 Gridded Weather Information

— GML

e S-412 Vector Weather Information
e S-122 Marine Protected Areas

 Moves to machine readable catalog mechanism —3
— XML Based Catalogues 8
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S-100 Backbone — Geospatial Information Registry

e Contains a collection of harmonized information divided into a series
of registers

e Feature Concept Dictionary — subdivided into different domains

* Hydro

* |ALA

* WMO
e |EC

Feature Concept Dictionary Register

* Portrayal Registers

Portrayal Register

Product Specification Register

Producer Code Register

(http:#/registry.iho.int) 5-100 Test Bed
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S-100 Backbone — Catalogue Builders

Catalogue Builder

Feature
Catalogue Builder

Portrayal
Cataloque Builder

Describes the content Portrayal : Contains symbol,
of a data product functions that E colour, portrayal
map the features | parameter and
to symbol . viewing groups, etc.
'@' ﬂl
= Catalogue é
Builder \—m
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{f’gma:vﬂice:s
=/5100XC:phonex=

. - <5100XC:address gcotisoType="gmd:CI_Address":
S_ 100 D I SC - =gmd:deliveryPoint>

<gco:CharacterString=1315 East West Highway < /gco:CharacterString=
< /gmd:deliveryPoint>

, - «<gmd:city =

fieran <gco:CharacterString > Silver Spring</gco:CharacterString=
et </gmd:city>

Gigiar - «gmd:postalCode=

sﬁ:;?il; zgco:CharacterString=MD 20910< /gco:CharacterString >
e «</gmd:postalCode>

T </S100XC:address>

some  </S100XC:contacts

e <S100XC:metadatalLanguage>English</S100XC:metadataLanguage>

reae  <S100XC:exchangeCatalogueName=5101ed1.CAT</S100XC:exchangeCatalogueNamez
optimu

maam < 5100¥C:exchangeCatalogueDescription=5101TestDataXC001 exchange set contains 21 ENC test datasets develop

minimt

horizor and IHO to support S-101 version 1.0 test plan.</5100XC:exchangeCatalogueDescription=
cen- <S100XC:productSpecification=

et <5100¥C:name=58-101</5100%C:name=>

ol <5100¥C:version>1.0</5100XC:version>

e <S5100XC:date>2015-07-22</S100XC:date>

layerlD

seraue =/ S100XC: productSpecification=

otherl¢

mess < 5100¥C:exchangeCatalogueComment=This exchange catalogue has been developed using 5-101 draft from 2015-
E§:§§ structure will change when the 5-101 standard is published.</S100XC:exchangeCatalogueCommentz
—  <5100XC:publickeys>TBD</S100XC:publicKeys>
=S5100¥C:sourceMedia=Internet download</S5100XC:sourceMediaz=
o:inte = 51 00X CireplacedData=false</S100XC:replacedData>

boundi- 51 00XC:5101_DatasetDiscoveryMetadata=

PR T S T T T T i e T S S S S T S S S S S SO T S S S S S S T S S T S S

ok k Attt
o
SR
3
H

s <5100¥C: fileMame=>=AADLULBDO1.000</S100XC: fileMamez=

<5100XC:filePath=AADLULBDO1 < /S100x%C:filePath=
$100_5upp =5100¥C:description=EL SEGUNDO AND APPROACHES </S100XC:description=

m— =S5100XC :dataProtection=false< /S100XC:dataProtection=

i < S5100XC: digitalSignature=TBD < /S100xC. digitalSignature=

il <5100XC:copyright>=®@ Copyright 2015«</S100XC:copyright>

e =S5100XC:classification =unclassified </5100XC: classification =

LUA <S100XC:purpose=New Dataset«</S100XC:purpose=

= S5100XC:specificUsage>Port Entry < /5100 C:specificUsage=

<S100XC  editionMumber=>1=/5100XC: editionMumber=

<S5100XC:updateMumber>=0+</S100XC:updateMumberz> i

m— =5100XC:updatefpplicationDate=2015-09-09</5100XC: updatespplicationDate= Vvices
=5100XC:issueDate=2015-09-15</5100XC:issueDate=




S-100 Readiness Levels _....-

Main Document

° A d a pt e d f r O m N A S A T R L pl?:; S;sst::mrﬁ:\{;r:)pans of S-100 that are required for the

e Readiness for operational A Dot Encoig 5 N N 5 5
u S e S-100 Compliant Feature Catalogue X X X X X
* Allows non-IHO stakeholder beEG X X X X X
O rga n | Zat | O n S tO ga u ge S-100 Compliant Portrgyal Qatalpgue X X X X
. NQTE: Not every speqﬂcahon will need a portrayal catalogue —
W h e n t h e | r d eve I O p m e nt tsr::kzuzﬂirbfi ggé:rcmkmed as part of the development process and

meets an appropriate
readiness level for transition

to I |Ve O e rat | O n Data Quality Checks X X X X
p Test Data Sets X X X X

Data Validation (and test datasets) X X X X

Exchange Catalogue X X X X

Encryption / Digital Signatures X X X

Interoperability X X!

Alerts and Indications X X!

Operational data X



S-98 — S-100 Interoperability for Navigation Systems

* Framework for capturing interoperabity rules for use in ECDIS and
“front of bridge” systems

 Machine readable mechanism for rules
* Harmonized graphical presentations of S-100 data products
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We want this

Lat: 35.977247
Lon: 126.524963

Mo.  Type Name
o 5-101 KR656801__
1 5-101 KRE56802__
2 5-102  Cf_ICH_ALLYS-102401
3 5-102 ICH_ALLYS-102%02
4 5-102  C:f_ICHW_ALLWS-102%03
5 S-111  C ICW_ALLYWS-111WKR... I
o
Mo ﬂ“ -
1
M
-
- =

< I 5 A
= Data Set Identification

Encoding specification 5-100 Part 10a /

Encoding specificati., 1.1

Product identifier INT.[HO.5-101.1 ?,

Product editien 1.0

Application profile 1

Dataset file identifier ~ KRE56B02_

Dataset title KRE36B0Z_

Dataset reference date 20170804

Dataset language EN

Dataset abstract omitted

Dataset edition 1

A set of topic catego.. 14

A set of topic catego... 18
= Data Set Structure Information

Dataset Coordinate .. 0.000000

Dataset Coordinate...  0.000000

Dataset Coordinate...  0.000000 v
LayerManager 14 4 k| | Attribute Information INSERT
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Not THIS!

@ =0 S-100 System x
Home  layer  RoutePlanning  Help | Tool

Style ~ (@
TDS Dialog | Read Qutput XML @ g W. .[lﬂrl
s102 Mouse | Open
Color || Vector Edit IC
5-101TDS PCTEST EDIT Interoperability
_— -— - N
-— e -
Mo.  Type Name onjoff rd & £.4 -
0 5-101 KRE56801__ on - i
1 s101 KRE56802__ on Lo /
2 5102 C:AfFICH ALLYS-102401 on <
3 5-102  CAY_ICW_ALLWS-102402 on - - 2
4 5-102  CAFICH_ALLWS-102W03 on =
i r i d
5 5111  Co ICW_ALLYWS-111%KR... on - I-T
A i T ;
g g =

< I 5
E Data Set ldentification A
Encoding specification 5-100 Part 10a

Encoding specificati... 1.1

Product identifier INT.HO.5-101.1

Product edition 1.0

Application profile 1

Dataset file identifier ~ KRE36B02__

-t e, T, T, T, T N e
PPN QL L LY
FPPPTECCS LY N

FPPPRTTEE | {44

Dataset title KRE36B02_
Dataset reference date 20170804
Dataset language EN

Dataset abstract omitted
Dataset edition 1

A set of topic catego.. 14 [ ]
e NO Rules Applied -
[ Data Set Structure Information

Dataset Coordinate...  0.000000

Dataset Coordinate ... 0.000000
Dataset Coordinate ... 0.000000

LaysrManager | PickReport Route Plan

T3] ettt st
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S-100 Product Development

Manigation

it Dymamic Water
i evel Data
Nawigation
-~

s-124 ':'

Wl I3 e Mavigational
Limits and Leicle iz Warnings
Boundaries Ares -

$-125 $-126 s-127 s-128 S129

Under
Keel Clearance
Managerment

(LIKCNTY

Mavigational Physica Traffic Catalogues
SETVICES Emdronment Management of Nautical
- Products
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S-101 Electronic Navigational Charts

Improved Data Modeling

Machine readable catalogues

NOAA and ESRI developed an S-57 to S-101 Convertor
S-101 Edition 1.0.0 published December 2018

— Testing Edition for system implementers




S-102 High Resolution Bathymetry for Navigation Systems

* Finalization of Edition 2.0.0 expected to be released in
late 2019

* NAVOCEANO and NOAA provided a BAG to S-102
convertor program

* Post Edition 2.0.0
e Full display in both S-100 Test Beds.
e Korean (KHOA) and U.S. (SPAWAR)
* Finalization of Colour scheme and surface texturing.
* Sun-lllumination
* Ambient Occlusion

* Improved alignment of specification with Member State production
capabilities.

Ambient Occlusion
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S-111 Surface Currents - Operationalization

e S-111 Edition 1.0.0 Published December
2018

* Develop a service to disseminate OFS
surface current data in IHO’s S-111 format

* Ability to use in Navigation Systems

* Designed for interoperability within the S-
100 framework

* Implementing Machine to Machine Data
Discovery
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S-412 Weather and Wave Hazards

Weather Messages Weather Systems
- Weather message - Tropical cyclone
- Tropical cyclone messages - Low
- Thunderstorm message - Convergent Boundary
- High wind message - Front
- Freezing spray message - Ridge
- Reduced visibility message Squall
- Thunderstorm

- Large seas message
- Precipitation message
- Temperature message

- Cyclone Track
- Cone of Uncertainty

e Future Specifications include
— Weather and Wave Conditions
— Weather and Wave Observations
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On the Horizon

Portrayal of S-129 symbology (mock-up only)

* S-104 Water Level
* Predicted and Real Time? ' | — - —
* Currently under development by ” T

the IHO

e §-129 Underkeel Clearance

Management
* Depicts go/no go areas based on
inputs in UKC systems from
bathymetry, surface currents and
water levels
e Edition 1.0.0 anticipated in late
2019

Date: 21/02/2019 0 0.5 1 2 3
Map name: $-128-TEST e —
AMSA Reference: C1004138802 Scale : 1:100,000 Nautical Miles Not to be used for navigational purposes.




NOAA’s Precision Navigation

Charts and

Bathymetry ‘
data accessible
to the public for

discovery and
understanding

Dynamic Underkeel
Clearance Systems

Portable Pilot Units

data machine
to machine
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Precision Navigation — Economic Benefits

* Single streamlined decision support tool to
* Optimizes the available channel depth
e Visualize data and environmental conditions
* Real time data streams (currents, water levels, salinity etc.)
* |HO standards and specifications (S-100 framework)

 The economic benefits of Precision Navigation will be
* Increased margins of safety
* Increased cargo capacity
* Less delays in port
* Decreased fuel usage
* Increase port utilization
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Value
Added
Resellers

Surface Currents T A
Ocean Forecast

Bathymetry

S-100API

Catalogue.xml
* Filepath

* Filename

e Date

* Discovery Metadata

S-100 Compliant
metadata.database




A little about Data Dissemination




Key Takeaways

e Standards are the building blocks to Precision Navigation
* Harmonization of data
* Improved interoperability
* But.... They do take time

* If data producers move to leveraging consensus based standards it
can lead to lower implementation costs for the manufacturer
e Can lead to lower cost for the consumer
e Can lead to increased uptake of the product
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The World of S-100

@& xHoa

< Dynamic Water
S-n2 Level Data Transfer

Water Level Information
S-104 for Surface Navigation

Weather Overlay
S-412 (JCOMM)

\
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Aids to Navigation
s-201 Information

Bathymetric
Surface

Radio

Traffic
Management

Electronic Navigational
s-10 Chart (ENC)

Services

Navigational
Warnings

Under Keel Clearance
s-128 Management (UKCM)

Marine

Catalogues of
Nautical Products

s-122 Protected Areas

Physical
Environment

NOAA Navigaton Services




